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Disclaimer

This document was prepared as an account of work sponsored by an agency of the United States
government. Neither the United States government nor Lawrence Livermore National Security,
LLC, nor any of their employees makes any warranty, expressed or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product, process, or service by trade
name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United States government or Lawrence
Livermore National Security, LLC. The views and opinions of authors expressed herein do not
necessarily state or reflect those of the United States government or Lawrence Livermore
National Security, LLC, and shall not be used for advertising or product endorsement purposes.

Auspices Statement
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Abstract

A common approach to software development has been to create a single module to handle every
function required for the software, including input, processing and user interface. For Web-based
applications this approach has the drawback of intertwining code that generates web pages with code that
does processing. The result is that small changes to one may have unintended consequences in the other. A
better approach to software development for web-based applications would reduce side effects by
separating code into separate modules by function, limiting communication between modules to defined
interfaces. This summer as a secondary project for my 2012 internship at Lawrence Livermore National
Laboratory I was assigned the task of modularizing the functionality of one TEIMS web-based application
using the Model View Controller paradigm. TEIMS is an enterprise system comprised of a collection of
web-based applications and database backend that supports data collection, reporting and, scientific
findings for ERD.

Model View Controller is a design pattern used in service architectures. MVC separates a software
architecture into three distinct elements: model, view and, controller. The pre-existing architecture of the
TEIMS tool had a separate model component and a combined view/controller module. The first step
towards MVC was to remove embedded software code used to generate web pages. I then created the view
module using an HTML templating system. Lastly I modified the remaining controller code to utilize the

interface to the templating system. The result is a simpler and easier to maintain TEIMS application.

Nomenclature
MvC = Model View Controller
TEIMS = Taurus Environmental Information Management System
ERD = FEnvironmental Restoration Department
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I. Introduction

World War II era operations (1940s) at the U.S. Navy NAS Livermore, contributed to environmental
contamination at the LLNL site. LLNL was established in 1952 as a national defense research and
development laboratory. Since the discovery of such contamination in 1983, LLNL has actively pursued
environmental restoration. The TEIMS system has evolved to facilitate these efforts, starting with

predecessor applications developed in the 1980’s.

II. Model View Controller

The Model is the way the underlying data is structured based on business rules. The View is what will be
presented to the user, which can be any output representation of data such as a plot, diagram or data tables.
The View will request or receive information from the model that it needs to generate what the user will
see. The Controller is a mediator of user input and serves as the processing element. Separating these three
elements allows each module to be smaller, easier to understand and easier to change. This paradigm also

allows for the Controller to work with different Model and View components.
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III. Re-Architecting TEIMS

The first step in the process of re-architecting this TEIMS application was to remove all embedded code
that generated markup for the web page. Then I redesigned the existing code, transforming this module
into the Controller. This also allowed me to reuse the existing interface between the Controller and Model.
The HTML generating code removed from the initial application was then used to guide the development

of the View, using Perl’s HTML/Template module. The separation of the View from the rest of the code
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allowed the easy incorporation of other presentation improvements, giving this application an improved

look and feel.

IV. Conclusion
The implementation of the Model View Controller paradigm in TEIMS is an organizational structure that
better supports ease of modification and maintenance. The result is a flexible, manageable, reusable, sleek

design and look for this TEIMS application.
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